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^ v ^#ilS °l-g-SHf- -31^1- ^71^ 7}- {POLYMER 
ELECTROLUMINESCENT DEVICE USING EMITTING LAYER OF NANOCOMPOSITES} 

£ l£- ^7} ^7]^ ^7}^] ^# ^^^l7l SUg. 

£ 3^ UV ^ ^ ^H3# ^^^71 ^ JE^. 

£ 4^ ^]7l^ S-^-g; 

5- 5^r £ ^ ^AHH 4f ^^7> ^7]^ ^7}o] #7m# ^7l^| lf-^ 

^ 6^ ^ «J ^HH 4^ J1^7> ^71^ ^7>o] ^^--^og- ^-g- ^ 

5- 7^r H ^HH) 4€- al^-7> ^7l^ ±.7.}°) ^ #<$-^ JL^ 

10 : 

20 : ^ 
50 : 
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7>« 4^4 Wl* Ir^f^S oj-g-^ ji-g-*} ^7l^# ^7H1 ^olrf. 

<i3> o-7l ^ltHJ- (Organic Electroluminescence)^: -g-^(cathod)4 anode 

3 4^ *l7}-(electron)4 ^(holeH -fr7l# ^ ^(exciton)* 

^f-4 7>^cf. 1990^ ^3 R. H. Friend iH^r 

■2.^-4 ^7]^-^- db. 7]- (Polymer Electroluminescent Device)^- -S^(spin coating) 

^AS ^^^>7l nfl^l, #^4(vapor deposition)^ 44^8: ^4tt *i 

£7} ^71^ di7H «1*1H Tils H l-§-°l &4. 

<14> £ 1^- %^^H -H^7f 7^71 i^ofl t)]5H ^V^Tfl ^*3tr4. i^-7> ^7l 

^ ^7>(100)^ 71 #(60) 33 €^(10)4 ^ £^(20)4 4°H1 ^ ^ 

^^(hole transport layer )(30), €4 ^^#(electron transport layer)(40) ^ 
#(emission layer)(50H ^7fl4fe ^€4. 

<is> ^^-^(10)^5.^ 7M3Md ^^14 ^r-^^H, UtHr (work functional- 9\ 

4 3^4 ^°1 -8-°ltr IT0( Indium-Tin 0xide)4 44"§- ^S. *]■%■ 
$4. ^ #^(20)0.3.^ °^^7> ^ ^il#(Cs), 4#(Li), ^(Ca) ^-4 ^ 
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£ °^lHr^ ^4<£ 44?r ^^lwCAl), ^4(Cu), ^r(Ag) ^4 ^-#4 ^s. 
4 -8-^-. 

<ie> ^|^(io)4 -g-^- ^#(20H1 IHH^, 44^(10) 

°-3,tt ^4^r 4^ 4^ ^#(30)1- ^4*H ^#(50)^5. 01^31, -g-^- 
44-^(20)^5^ 44 -^( 40 )# f4«fo^ 1>4#(50)-<15. o)^ 

tr4. 44 ^ ^ 44-#Q0,20)iLiiL^-4 44 44^ 4^ 4-g. o] 

^JE(mobility)# £*\?k, 4^ ^#(30)4 44 ^#(40)^ *4*r^*l 3*4 # 
43 ol^ £ ^ 4^r44 €4. atb, -g-4" 44#(20)^54Ei ^%%-(50)o.S. <^*V 
44fe ^#(50)4 4* ^#(30) 4^1^ ^l^Cinterface)^ #*1)*Kr ^144 44 
ofl 4§fl ^#(50)tfl^l 444 4*4 *ti ^(recombination) Jl^:°l ^4 

44. 1HH§K50H4^ 4*4 444 5$ -a- i«4 #4 

t# i4(ioo)4 ^4 a#^r £«J ^ &4. ^1, 4^- 4^r*(io)4 4* 

(30)4 4°H1 4* n^lHhole injection layer)4 4**(buffer layer, 

£444 &-§-)^r ^44^^-54, #4- 44^(10)3 ^44^1 ^4 

44^4 4i4(ioo)4 ^4 "44^ ^44^ &4. 
<i7> 4^4 44 4°1, 44- ^ ^ 4^(10,20)^^-4 44 3*4 4 

4^r t4#(50H4 *M^4-4 ^ jl^W] 44^1- ^444. °14^r 44^- 
^ 4^4(singiet) 444 ^4#(°14, "4*4 44^"-°-5. 5.44)4 4*4 
(triplet) 4314 44-&(°14, "4*4 ^4^-"^-5. s.44)°-5- ^£-44, 44 1:34 
uj^s. ^ v ^44. 4*4 4*1^°1 44 ^ v 4(excited state)S.^-4 ^(ground 
state)5 ^44^4 ^-4 444 ^-1: ^ftAS^, 44(60),§- ^-«fl4 ^ 
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(luminescence)# $#*>7fl til^ofl , <3}f^ <ajA]s.^cf tJ 7l?J(life time) 

ojiAl^ II ^7l^ i*Kl00)v|H ^Tfl^Kr Aj-^( 0 xygenHl 

(carboxyl group)* ^AjA^o.^*), ^#(50)ifl^ ^ -H£a} A}^( c hain)* 
<^ JI-g-7> ^71^ ^>(100)^ ^ ^^g- a^M^ ^uy o}u|e)- ji^> ^-^ ( 5 0 ) 
2] ^SKphotooxidation) ^Kg- l^Al^t}. o]o). Qo] , Aj-^ofl JL£-7> #71 

^ 4ix>(l00)s] ^fl^*>7l -^H, encapsulation layer)(70)^ ^ 

Al^o.s.^1 Jl^-7> ^7lt^- 100)1- AV^s^-B] ^A]^lcf. 
<18> ^171^ -f^ JZ-g-7> ^7]^ ^>(100)^^1 #i:7> 3r*} 

5^ *>fe 7)#o] - S JL o I x]n> j ol 7l#^ ^1^(70) flfb ^3 #3 

(flexible display) i^Hfe ^-g-^M <H3£ c^o] oicf. 

<19> *V^, _H-g-7} #^"#(50)^ ^-AVS).^ ^^11 A] 71 71 Cf^- 71^5.^ %^rS\- 

^ ^W^S] oflui^* »1^^ 7l#ol 014. S t j^J. ^71^ £S 

A-fl^oflAi O.S. iH^Hr ^A]S^ o]m^# ^ ^ °J7> S 

^ ti>£^l ^A>1- ^ JL^7}9\- ifAl?J oj-g-^-O.^.^ A}-^- «23lAlSo| ojj^ 

<20> ne-lM-, «*H*W £-*RMi iLJi^ ^ <^7> o g7>S^. nm ^§ 

21 JEL3., qt 100nm HV^6. o]-g-5>^ ZL^7> ^7l^ ^*}ofli=, ^-g-*>7] 

71- *7>^^ f ^ ^7} H=fe tiV£^ ^a>o] ^ 2 4^ ^l^ol ^cffHale 
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et al. Appl. Phys. Lett., 78, 1502, 2001] [Lim et al . Synth. Metal, 128, 133, 
2002] . 

<21> 4^.. £ «*>7l ^i^, <%X}4\ 3.7l7> ^ 

<22> ^ ^o\] ^ *d^# 

<23> ol^HjA^, ^«-£] £^^T % V S<?H £ ^ -^HH tfl*H ^1^1 ^ 

<24> l~100nm 3.71 £] ^-(Au), ^r(Ag), ^(Pt), ^^(Ni), l(Fe), 3^:H(Co), Tfls*} 

MGe) ^3 ^ M^Wl-i- 400-800nm 4^ 1^*1 7lxr ^e] o] *n^^ - o. 

31(poly(dihexyl f luorene) ) , #£| 5)1 ^ ^]w] ^ (poly (phenyl enevinylene) , #5] 4°1 
^^(poly(dioctylfluorene)) -f-^ ^ -H^-*}^ 1 >40" 9 ~ 0.1S] ^~§:5. 3^ 

*>>H ^^171^, ^ M-^*m£r JL&x}2\ <^m4 ^ (resonance)^- 

ol#o.SMl ^a]§^1 ofluixll- ^^4. ^ M-^°J7>4 ^ 
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<25> ^ , ^ M-^^^fl- ^]2:^}7l 3^H, 30mM^ ^r-g-^ ^ #SB}o]h. -g-«« 30 m£ 

-& 25mM^ HflH^^^a^ jas^l^tetraoctylammonium bromide) -§-^ 80roH ^tJ" 
^ ^-(phase)^-S. *H€4. 0.4M^ 

(NaBH 4 ) 25m«# ^7}^H ^41^1 ?1 Jl , ^ ot 30 «- ^^V ^ 

#(water) #4 t-M ^ £5^4. p>^1 ^SLsL t-ip-<ffl ^ O.lM^l 
^KH 2 S0 4 ), ^tfSj-M-Hf-CNaOH) -§-<*] ^ ^-fHMl ^BfltflS H^)?)^ 5~10 

(transmission electron microscope) AS. n" M-i^*}--!- 

t# ^7>^1 ^e]4oi^-^^s o_^^ s^afl^^ ^o] ^ofl^ ^ i4^°Jt>Vi- 

MW. #elcfoi^-^^s- o.^^ ^s)^ ^ q-^^7>^ ^ 0, 1.5 ^O" 6 , 

3 >40- 6 ^ 3 >10- 5 AS. 2^tr -g-^-g: 7l^£Ml Slt^ M-i^-^M^I 

<27> ole^ £ S ,|a S h e ^ 14^4^^ tfj^f^ uv ^ 

(photo luminescence) £ 3°1H 44^4. £ 3<H1 £^1^3: , l-s^ 0 !^- 

^^tt # M-^^7>^ ^-sl^^ol ^7>*}Dl5}5. UV 

^*Hr ^ ^ ^HHtt €• M-Ej-vfl^, 
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^ ^5l-7> <£ ^ 91^. ^, **5^r «^ 

<29> ^Ol, ^ Jl«7>^ 0=^71 A^o]^ Oj^V <*\X\!z- ^ AJ-^J- ojlAl^- 

^-gr^M, sK Vo l ^ 530nm ^JE<?] %S<\ ^H*^ «]^tt ^§^1 ^ -H^-*} 

o] AJ--^. oJj^S ofluj^ Jl^X> ^HH" ^V^^ ^ofl Jl-g-A> ^^S] 

3K>^- ^ A o v # 7J4. ^M", ^^H^ Hj-^-o] 500~550nm ^5.91 ^ °\) 

^^Kr 5~10nm EL7)S>) ^ ^±<Qz}7} ^Afl ^ j?**)-^ f-E^ol^-g.^ o_ 

^(pico second) ^SLS. nfl°- #7] nfl^-ofl , ^ #s a^ol^s. 
^-£.^2] ^a]^ Jl^^jos. ^^AlTjcf. tcfeJ-A^ £ 4^1 £Al*l y]-<4 £o} ( 

^ ^-^^o] ^7>^-^ #^8- ^AjSo^ oflui^l- JL^ 
M-i^^l O^A^ ^ 0>q^ ^ o>^ o. ^Aj-Al^ ^SL 

<30> £ 5fe 14^4^1 ^T^* ^7l^ A]7i tfl^ # 

^71^1 144^4. 9J AjAHloU nf^- jL«-^> ^7l^ 

^fl^ ^ ^ -£-^>7l ji^> ^7l^ ^Hl 10V^ ^ ^<y-* <?] 
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7>*}$|tK ZL Jl-g-x} oj-g-tb ol^> ^7]^ i^fic} 

« ^f-g- ^71^ i7>^ ?i7l^ ^171^ S^ol 

s-s], i.5 m~ Q 9l ffl-f ^ M-^^7>7> ^£ 

<si> £ 6^ L}t4t^ii °i-§-^ i&7} ^7i^ ^7}si ^-#«g- ^-a- m- 

i.5 >io- 6 ^ ^ M-i^^r °l-8- 

*Rr ^7l^% ^^>7> Jl£-7} >£^-§- ol^-^V ^5fl^ JL£-7> #71^ £.*W 

3fr7 r HTfl ^7>f-^r <£ ^ &t|-. ^l&ltb °1*HH ^^"Ms. 

S^^ollAi = uJ-lt^Hrg: 5g^7l^ ^(attractive forceH 31^ 
^7l ^^-(capillary electrical phenomenon)^ ^tr^f. ^- ^4, M-i^rlNl 

3^ Tfl^^ol ^7>^. n}-i*H, ^7}& Tfi^^Hl ^ ^^S.^-B] ^ 

°^s]^ ^}7\ ^7}^<L3.tq ^2]^-§: 1.5 >40" 6 ^ ^ M-^^^7]- ^^Mel *t 
°1 -g-^r^r Ji^> ^71^^- ^7>5] *J-fKe ^7]-tr ^€4. ^L+, 

^ ^7>o] ^^ol #7}^-^ Jl£-7> &7]^% ±7}9] ^7} t±X\ , Jj- 
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o]^*V ^ q-i^*}<3] ^ *KKhole blocking) £47} zi 3}<?J°.5l ##€4. 

< 33 > S. 7£r ^ €3H tfltb M-i^-Wl ^T^-^-a- d l-§-tb -H^-^l- ^71^ ±7\- 

* *r ^4. ^r, £ 6-i- #2l*H ^r^f £o] , £^-slfe ^ M-ic^*^ ^ 

^7>^^- :2-g-7> ^71^ ol^jjfl ^3} *>i4o] ^^-i: T^S^ Jl47> 

<34> £<q# f = q.^^>4 #^rfo]4^s.s^_^ ^a]^1 JL 

^71^ i7>}3 fJ-^iLS °]-g-*Hr ^HHl tfl«flAin> ^^*>^^^>, ^r, 

(MgO), #3* cHi4°lB(MoS 2 ), °l#3H?i(Si0 2 ), ^^(BN) f-^ <y^£] ^7] 
(inorganic) Til jl£-7> <*t} &^ 3.^ ^ qi^f^ ^ 

£*V<4 1 >10- 9 - 0.1 ^5L^] ^^^>7fl q^4W# ^71^ 

<35> ^ ^ o. ^ q-^^ ^ ji«-7># q-^4Wl« ^-W^-S oi-g-^> 

XT JL&X} ^7l^ 4l7>l- , 1HH§^ 3ttb3?-» ^*H*1^ -H^r*r ^7lt^- 

^^*>7fl S^j^o.^*), ^4^1 ttt^-SS] Jl^T# £°1uI, # 
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is 
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1] 

£-7} ^71^ di7>. 
[3t"8" 2] 

*fl l 5a<^i, 

3] 

*1] 1 %H1 5^1, 

A oM ^ JL^V^ 400 800nm ^ jl^-7} ^7l^ 

4] 

*ll 3 *<H1 5a<^ ; 

5] 

*ll 4 *J-<H1 &<>H, 
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4>7l =-4* M-ii^Kr 1 ifl*l lOOnm^ 27l<>H, ^ al^-^ l ^O" 9 ifl*l 

0.1S] -f^^S. ^5=1 tt Jl^V ^7]^ 
6] 

*H 5 *<H1 $1°]*), 
[3^*8" 7] 

^ 6 %H1 5a°H, 

^"71 ^ M-i^Rr 5^1 10nm^ 3.7)9} ZL^-7> ^7l^ i*>. 
8] 

^-7)7)1 «a^> ~5Efe ^i^> °g*> s^oii s^^i #7i q-i^vM- #7) ij-^- 

ji^>4 l >40 -9 ifl*l 0.13 ^^-#5. M-i^tN-I- #71 ^##0.5. o]-g-s} 

^ JL^-7> ^7l^ ^7V. 
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[S. 3] 
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ftp 
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7] 




3i<y- (v) 
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